High-resolution analysis of Mammalian DNA replication units.
Genomic DNA of a eukaryotic cell is replicated once during the S-phase of the cell cycle to precisely maintain the complete genetic information. In the course of S-phase, semiconservative DNA synthesis is sequentially initiated and performed at thousands of discrete patches of the DNA helix termed replicons. At any given moment of S-phase, multiple replicons are active in parallel in different parts of the genome. In the last decades, tools and methods to visualize DNA synthesis inside cells have been developed. Pulse labeling with nucleotides as well as detecting components of the replication machinery yielded an overall picture of multiple discrete sites of active DNA synthesis termed replication foci (RFi) and forming spatiotemporal patterns within the cell nucleus. Recent advances in fluorescence microscopy and digital imaging in combination with computational image analysis allow a comprehensive quantitative analysis of RFi and provide valuable insights into the organization of the genomic DNA replication process and also of the genome itself. In this chapter, we describe in detail protocols for the visualization and quantification of RFi at different levels of optical and physical resolution.